This study was carried out in the Parque Municipal das Araucárias, located in the municipality of Guarapuava (PR) from May (06) to April (07). Its aim was to investigate which plants are used by Megachile (Moureapis) sp in provisioning of larvae, and to verify if this bee is oligolectic or polilectic. The collection of the plants was carried out during the bees activity period and in an area covering a 500 m radius from where the nests had been built. A sample of pollens from founded nests and from flowers was used to make permanent slides using the acetolysis method and with the aid of a light microscope, all pollen grains were examined in order to identify the plants used by this bee. A total of 80 pollen grain slides, from 16 nests were analysed. Although 99 plants were collected close to the bee's nesting site, in nest slides, the pollen of Ludwigia peruviana (36%) and Ludwigia sericea (63.6%) (Onagraceae) accounted for 99.6% of the total amount of pollen collected. With these results we are able to conclude that Megachile (Moureapis) sp is an oligolectic species and that these plants species are their important pollen source.
Introduction
It is estimated that there are today, approximately four thousand amply distributed bee genera (Michener, 2000) , with over twenty thousand described species . Of these, more than 80% are solitary, 15% infest other species' nests and 5% exhibit some degree of sociality (Campos et al., 1987) .
The factors that explain or alter the distribution of Apoidea are probably related to the local flora abundance and diversity (Silveira et al., 2002) , as well as to the occurrence of appropriate nesting sites (Linsley, 1958) . As opposed to that which has been observed for social bees, the diversity and abundance of solitary bees increases from the Equator towards the north and south poles. In South America, bee diversity is richer from the "cerrado" (Brazilian savannah) towards the southern native fields of Brazil (Michener, 1979) .
Bees of the family Megachilidae are well represented in low altitude areas in southern Brazil and poorly prises an area of approximately 104 ha. The vegetation is composed of Mixed Ombrophilous Forest (42.75%), gallery forest (10.09%), fields (6.8%), swamps (7.13%) and altered areas (33.23%). According to Köoper's classification the climate is humid mesothermic with no dry season and mild summers due to the altitude. The winter is moderate with frequent occurrence of frost. Annual mean temperature stays around 16 to 17.5 °C. Average monthly rainfall is above 100 mm and annual 1,961 mm, being uniform throughout the year.
For this study, data of nests collected in previous years was used (Buschini, 2006) . A sample of the founded nests was used to remove pollinic material and make permanent slides, using the acetolysis method (Miranda and Andrade, 1990) . For each nest five pollen grain slides were made. According to the data collected between 2001 and 2003, Megachile (Moureapis) sp. founded their nests only in swamp and field habitats. Thus, the collection of the plants was carried out only in these areas between May/06 and April/07, covering a 500 m radius from where the nests had been built. Pollen was removed from flowers and/or buttons of each plant in order to mount two slides per plant. With the aid of a light microscope all pollen grain slides from both nests and plants were examined in order to identify the plants used by this bee. For pollen quantification, consecutive counting of 200 pollen grains per slide was carried out, totaling 1,000 pollen grain per nest.
Results
A total of 80 pollen grain slides, from 16 nests of Megachile (Moureapis) sp. were analysed, corresponding to 53% of the number of founded nests. Of these, 13 were collected in the swamp and 3 in the field. Although 99 flowering plants were collected close to the bee's nesting site (Table 1) , in nest slides, the pollen of Ludwigia peruviana (L.) H. Hara, 1953 (36%) and Ludwigia abundant in the northeast (Viana and Alves-dos-Santos, 2002) . The genus Megachile Latrulle, 1802 is very rich in number of species worldwide, with 524 of these recorded from the Americas (Raw, 2004) . The subgenus Moureapis Raw, 2002 is most diverse in Argentina and southern Brazil, even though its distribution range reaches Mexico (Silveira et al., 2002) .
Among pollinating agents, bees are the most important (Raven et al., 2001) , since many flowering plants depend exclusively on them for crossed pollination to occur. In order to promote pollination, these plants have attractive features such as color, fragrances, nectar, oils and pollen which are the main resources used by bees (Raven et al., 2001; Morgado et al., 2002; Santana et al., 2002) .
According to their feeding habits, bees are classified into polylectic, when they collect pollen from several species of plants, and oligolectic, when they exhibit floral fidelity, collecting pollen from few species of plants, usually belonging to a same genus or family. The oligolectic habit is usually associated to plants that occur in open areas (Schlindwein, 2000) . This is due to the fact that many plants that occur in these areas have significantly large pollen grains, such as those of the genera Ludwigia L. 1753, Pavonia Cav. 1786, Sida L. 1753, Opuntia Mill. 1754 and Ipomoea L. 1753. This requires a specialised scopa with long and unbranched hairs, enabling an adequate handling of the pollen (Gimenes, 1991) . Oligolectic relationships between plants and bees were demonstrated in Brazil for 19 families of plants of which Onagraceae was the one that presented the highest number of associated oligolectic bees (Schlindwein, 2004) .
Generally, bees of the family Megachilidae are oligolectic (Villanueva-Gutiérrez and Roubik, 2004) playing an important role in the maintenance of plant species and being irreplaceable by generalist bees (Schlindwein, 2004 (Schlindwein, 2004) . Other Megachilidae bees that also show floral specificity are Liturge huberi Ducke, an Ipomoea asarifolia (Dres.) Roem. and Schult. 1819 (Convolvulaceae) pollinator (Kiill and Ranga, 2003) , and Pseudocentron sp., a Sophora tomentosa L. 1753 (Fabaceae) pollinator (Nogueira and Vaz-de-Arruda, 2006) .
The aim of this study was to investigate which plants are used by Megachile (Moureapis) sp. in provisioning of larvae, and to verify if this bee is oligolectic or polilectic.
Material and Methods
This study was carried out in the Parque Municipal das Araucárias, located in the municipality of Guarapuava, Paraná (25° 21' 06" S and 51° 28' 08" W). The park com- Punt et al. (1999) and Miranda and Andrade (1990) . The pollen of these plants are multiplanar grains with medium sized tetrahedral tetrads, triangular amb and oblate spheroidal shape. The mean values obtained for the pollen of Ludwigia peruviana were 46 µm for the diameter (DM = 2.7) and 2.6 µm for the width of the exine, the latter with rugulate ornamentation. For Ludwigia sericea, the mean values were 34 µm for the diameter (DM = 2.3) and 1.4 µm for the width of the exine, with only slightly rugulate ornamentation (Figure 1c and d) . Thus, species were separated mainly by the size of their pollen grains and by the width and ornamentation of the exine. Both species of Ludwigia are herb-subshrub and occurred only in swamp areas. Ludwigia sericea flowered most intensively during the month of February while Ludwigia peruviana flowered most intensively in March, although their flowering periods occur during other months as well.
Discussion
Our results show that the two species of Ludwigia are basically the only source of pollen used by this bee in the provisioning of the nests. The fact that the pollen of Ludwigia sericea appeared on the slides in considerably higher quantities does not mean that there is a preference for Ludwigia sericea by Megachile (Moureapis) sp. because the analysis of each individual nest showed that Ludwigia peruviana was present in higher quantities.
The occurrence of pollen of Tibouchina cerastifolia, Solanum and Asteraceae, in small quantities, might be due to contamination by wind or by the presence of other pollinating sources in the flowers of Ludwigia due to the flux of visitors and not due to the fact that these plants are important food sources for Megachile (Moureapis) sp.
Since the flowering period of Ludwigia peruviana and Ludwigia sericea corresponded to the period of highest nesting activity of Megachile (Moureapis) sp., there seems to be a synchrony between these plants and the bees. This had already been observed by Laroca (1972) , who stated that a perfect synchrony between the bee's reproductive cycle and the plant's flowering period is necessary for the bee to be considered a specialist. This situation becomes very delicate if the plant's flowering period is short and unpredictable. Robertson (1914) cited by Antonini (1995) states that, in addition to the synchrony between the plant's flowering period and the bee's reproductive activity, the effort to avoid competition, short flights and nesting in areas close to the plants used in nest provisioning are factors that lead to the evolution of oligolecty. Vieira (2002) stated that in southeastern Brazil, all Ludwigia species have flowers that are open for only one day and that the flowering period is concentrated in the beginning of the dry period, when their pollinators, oligolectic bees, are active. sericea (Cambess.) H. Hara, 1953 (63.6%) (Onagraceae) (Figure 1 ) accounted for 99.6 % of the total amount of pollen collected (Figure 2a and b and Figure 3 ). In these slides, the sporadic occurrence of pollen of Tibouchina cerastifolia Cogn, 1885 (Melastomataceae), Solanum L. 1753 (Solanaceae) (Figure 2d ) and Asteraceae were also observed (Table 2) .
Pollen morphology of Ludwigia peruviana and Ludwigia sericea is quite similar. Thus, to better distinguish the species, measurements were taken of 25 ran- Ludwigia elegans (Cambess) Hara, 1953 flowers. These species were considered specialists in relation to the collection of pollen and nectar in these flowers, being temporally adjusted to the flower opening schedule and with synchronised seasonality with the flowering period of this plant.
Studies have shown that the genus Ludwigia is pollinated by oligolectic bees. To date, 10 species specialised in the collection of Ludwigia pollen have been recorded, namely: Panurgillus flavitarsis Schilindwein and Moure, 1998 (Andrenidae), Diadasina distincta, Diadasina riparia (Ducke, 1913) , Ptilothrix relata Although many species of bees can visit Ludwigia, it is probable that their pollination is carried out mostly by oligolectic bees. A study that shows this was carried out by Borges (1997) in Ludwigia laruotteana (Cambess.) H. Hara, 1953 . The floral visitors of this species were Apis mellifera Linnaeus, 1758 (generalist) and Diadasina distincta (Holmberg, 1903) (specialist) . According to this author, despite the aggressiveness of Apis mellifera towards Diadasina distincta, the species normally foraged at different times. Gimenes (2003) observed a high frequency of Tetraglossula anthracina (Michener, 1989) , Rhophitulus sp. and Pseudagapostemon spp. in Moure and Sakagami, 1984 (Halictidae) and Megachile brasiliensis (Megachilidae) (Schlindwein, 2004) . Thus, Megachile (Moureapis) sp. is one more oligolectic species to be included in this list. According to Odum (1988) , specialisation arises if this characteristic holds some kind of competitive advantage for the species. In general, oligolectic bees show morphological and/or behavioural adaptations that make them better collectors than generalist species (Schlindwein and Martins, 2000; Schlindwein, 2004; Pinheiro and Schlindwein, 1998) . In Megachile (Moureapis) sp. the ventral scopa used as a pollen collecting structure, is a morphological trait that probably enables these bees to collect pollen from Ludwigia flowers very efficiently. Raven (1979) points out that bees with rigid and sparse ventral bristles are successful in the collection of Onagraceae pollen. Also, according to Borges (1997) the structural aspect of the pollen of Ludwigia facilitates collection by specialised pollinators. With these results we are able to conclude that Megachile (Moureapis) sp. is an oligolectic species and that both Ludwigia peruviana and Ludwigia sericea are their pollen source. We can also conclude that there is a synchrony between the phenology of Megachile (Moureapis) sp. and L. peruviana and L. sericea, indicating that Megachile (Moureapis) sp. is one of their main pollinators.
